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$N\geq 1,$ $p,$ $q>1$ . $f,$ $g$ :
(H1) $f,g:(\overline{\mathrm{R}}_{+})^{3}arrow\overline{\mathrm{R}}_{+},\overline{\mathrm{R}}_{+}=[0, \infty)$ $f(r, u, v),$ $g(r, u, v)$ $u,$ $v$
.
(H2) $(r, u, v)\in(\overline{\mathrm{R}}_{+})^{3}$ $\lambda^{1-p}f(r, \lambda u, \lambda v),$ $\lambda^{1-q}g(r, \lambda u, \lambda v)$ $\lambda>0$
.
$\lim_{\lambdaarrow+0}\lambda^{1}-pf(\Gamma, \lambda u, \lambda v)=\lim_{\lambdaarrow+0^{\lambda^{1-9}}}.g(r, \lambda u, \lambda v)=0$.
(H3) $(r, u, v)\in(\overline{\mathrm{R}}_{+})^{3}$ $\lambda^{1-p}f(r, \lambda u, \lambda v),$ $\lambda^{1-q}g(r, \lambda u, \lambda v)$ $\lambda>0$
.
$\lim_{\lambdaarrow\infty}\lambda^{1-}\mathrm{P}f(\Gamma, \lambda u, \lambda v)=\lim_{\lambdaarrow\infty}\lambda^{1q}-g(r, \lambda u, \lambda v)=0$.
$(u, v)$ $u,$ $v\in C^{1}(\mathrm{R}^{N})$ $|Du|^{p-}2Du,$ $|Dv|^{q-}2Dv\in C^{1}(\mathrm{R}^{N})$ (1)
, (1) .
$f,$ $g$
$f(r, u, v)=h(r)v^{\alpha},$ $g(r, u, v)=k(r)u^{\beta}$ ,
. $h,$ $k$ $h(r)\geq 0,$ $k(r)\geq 0,$ $r\geq 0$ . $\alpha>p-1,$ $\beta>q-1$
(H2) , $0<\alpha<p-1,0<\beta<q-1$ (H3) .
$f,g$ (H2) . $h(r)\sim c_{r}-\lambda,$ $k(r)\sim Cr-\mu$ , $C>0$
, ( [2, 3]).
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$p$ , $p<N,$ $1<p\leq 2$ ,
$\exists p’\in(p, N]$ , $2<p<N$ ,
$N$, $p\geq N$,
$\tau=$
$q$ , $q<N,$ $1<q\leq 2$ ,
$\exists q’\in(q, N]$ , $2<q<N$ ,
$N$, $q\geq N$ ,
$\phi(r)=\{$
1, $p<N$,






$\mathrm{Y}r^{\frac{q-N}{q-1}}$ , $q>N$ .
(3) $\lim_{|x|arrow\infty}\frac{u(x)}{\phi(|_{X}|)}=\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{t}>0,$ $|x| arrow\lim_{\infty}\frac{v(x)}{\psi(|x|)}=\mathrm{C}\mathrm{o}\mathrm{n}\mathrm{S}\mathrm{t}>0$
(1) $(u, v)$ .
2. $f,$ $g$ $\{(\mathrm{H}1),(\mathrm{H}2)\}$ $\{(\mathrm{H}1),(\mathrm{H}3)\}$ .
$\int$
$1^{\infty}r^{\min\{p,N}\}-1f(r, c\hat{\phi}(\Gamma),$ $c\hat{\psi}(r))dr<\infty$
(4) for some $c>0$




$\log r$ , $p\leq N$,
$r^{\frac{p-N}{\mathrm{p}-1}},$ $p>N$ ,
$\hat{\psi}(r)=\{$
$\log r$ , $q\leq N_{7}$
$r^{L_{\frac{-N}{-1}}}q,$ $q>N$ .
(1) $(u, v)$ .




: $r_{*}$ , $L_{\lambda}^{1},$ $\lambda>0$




$m>1,$ $g(r)\geq 0,$ $r\geq 0$ . N,m .
. (i) $N>m,$ $1<m\leq 2,$ $g\in C(\overline{\mathrm{R}}_{+})\cap L_{m-1}^{1},$ $g(r)\geq 0,$ $r\geq 0$ .
.
$0 \leq(J_{N,g}m)(r)\leq\frac{m-1}{N-m}(\int_{0}^{\infty}S^{m-1}g(S)dS)^{\frac{1}{m-1}},$ $r\geq 0$ .
(ii) $N>m>2,$ $g\in C(\overline{\mathrm{R}}_{+})\cap L_{m}^{1},-1’ m’\in(m, N],$ $g(r)\geq 0,$ $r\geq 0$ .
.
$0 \leq(J_{N,m}g)(r)\leq,\frac{m’-1}{m-m}(\int_{0}^{\infty}s^{m’-}g(S)d*1S)^{\frac{\wedge}{m-1}},$ $r\geq 0$ .
(iii) $m<N,$ $g\in C(\overline{\mathrm{R}}_{+})\cap L_{m-1}^{1},$ $g(r)\geq 0,$ $r\geq 0$ . .
$0 \leq(\text{ _{}N,m}g)(r)\leq(\int_{0}^{\infty}s_{*}-1(m)gsds)\frac{1}{m-1})\log(er_{*}$, $r\geq 0$ .
(iv) $N\leq m,$ $g\in C(\overline{\mathrm{R}}_{+})\cap L_{N}^{1}-1’ g(r)\geq 0,$ $r\geq 0$ . .
$0 \leq(J_{N,m}g)(r)\leq\frac{m-1}{m-N}(\int_{0}^{\infty}s_{*}-1g(Ns)dS)^{\frac{1}{m-1}}r\frac{m-N}{*m-1}$ , $r\geq 0$ , for $N<m$ ,
$0 \leq(\text{ _{}N,m}g)(r)\leq(\int_{0}^{\infty}s^{N-1}g*(S)ds)\frac{1}{m-1})\log(er_{*},$ $r\geq 0$ , for $N=m$.
. (iii) . $g\in C(\overline{\mathrm{R}}+)\mathrm{n}L_{m-1}^{1},$ $g(r)\geq 0$ . $0\leq r\leq 1$
$(J_{N,m}g)(r)$ $\leq$ $\int_{0}^{r}(\int_{0}^{s}g(t)dt)^{\frac{1}{m-1}}ds$
$\leq$









$( \int_{0}^{r}s^{m-}1g(s)ds)\frac{1}{m-1}\log r$ .
$(J_{N,m}g)(r)$ $\leq$ $( \int_{0}^{1}g(s)d_{S})\frac{1}{m-1}+(\int_{0}^{\infty}sgm-1(s)ds)\frac{1}{m-1}\log r$
$\leq$
$( \int_{0}^{\infty}s^{m-1}*g(S)ds)\frac{1}{m-1})\log(er_{*}$ .
$(\mathrm{i}),(\mathrm{i}\mathrm{i}),(\mathrm{i}\mathrm{v})$ [1] . ( )
. 1 $p<N,$ $q<N$ , 2 $P\leq N,$ $q\leq N$
.
1 . (2) .
(5) $\int_{0}^{\infty}t_{*}^{\tilde{p}-}f1(t, c, C)dt<\infty,$ $\int_{0}^{\infty}t_{*}^{\tilde{q}-}g(t, c, c)1dt<\infty$ .
$\tilde{p}=\{$
$p$ , $2\geq p>1$ ,
$p’$ , $p>2$ ,
$\tilde{q}=\{$
$q$ , $2\geq q>1$ ,
$q’$ , $q>2$ .
$(u, v)$ (1) $(u, v)$ .
(6) $\{$
$(r^{N-1}|u’|p-2u’)’=r^{N-1}f(r, u,v)$ , $r>0$ , $u’(\mathrm{O})=0$ ,
$(r^{N-1}|v^{l}|q-2v’)’=r^{N-1}g(\Gamma, u,v)$ , $r>0$ , $v’(\mathrm{O})=0$ .
(6) 2 , (6) .
(7)
’
$u(r)= \alpha+\int_{0}^{r}(s^{1-N}.\int_{0}^{S}tfN-1(t,u(t),$ $v(t))dt)^{\frac{1}{p-1}}dS$ , $r\geq 0$ ,
$\backslash v(r)=\beta+\int_{0}^{r}(s^{1-N}\int_{0}^{s}tg(t, u(t),$$vN-1(t))dt)^{\frac{1}{q-1}}dS$ , $r\geq 0$ ,
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$\alpha=u(\mathrm{O}),$ $\beta=v(\mathrm{o})$ . (7) .
$\alpha,$
$\beta$ .
$M(N,p)( \int^{\infty}\mathrm{o}SS^{\overline{p}-1}f*(, 2\alpha, 2\beta)dS)^{\frac{1}{\mathrm{p}-1}}\leq\alpha$,
$M(N,q)( \int_{0}^{\infty}s_{*}^{\tilde{q}1}-g(s, 2\alpha,2\beta)dS)^{\frac{1}{q-1}}\leq\beta$ ,
$M(N,p)=\{$
$\frac{p-1}{N-p’}$ $p\leq 2$ ,
$\frac{p’-1}{p’-p’}$ $p>2$ ,
$M(N, q)=\{$
$\frac{q-1}{N-q’}$ $q\leq 2$ ,
$\frac{q’-1}{q’-q’}$ $q>2$ .
(H2), (H3) Lebesgue , $\alpha,$ $\beta$ .
$\mathrm{Y}$ .
$Y=\{(u, v)\in C(\overline{\mathrm{R}}_{+})\cross C(\overline{\mathrm{R}}_{+});\alpha\leq u(r)\leq 2\alpha, \beta\leq v(r)\leq 2\beta, r\geq 0\}$ .




$\tilde{u}(r)=\alpha+[\text{ _{}N,p}f(\cdot, u,v)](r)=\alpha+\int_{0}r(s^{1-N}\int_{0}^{s}t-1f(t,u(t),v(t))dt)^{\frac{1}{\mathrm{p}-1}}NdS$ ,
$\tilde{v}(r)=\beta+[\text{ _{}N,q}g(\cdot, u,v)](r)=\beta+\int^{r}\mathrm{o}(s^{1-N}\int_{0}^{s}t-1(t, u(t),$$v(t))dt)^{\frac{1}{q-1}}NdgS$ .
(I) $F(Y)\subset \mathrm{Y}$ . $(u, v)\in Y$ . $\tilde{u}(r)\geq\alpha,\tilde{v}(r)\geq\beta$ . $(\mathrm{i}),(\mathrm{i}\mathrm{i})$






$\tilde{u}(r)=\alpha+[J_{N,p}f(\cdot, u, v)](r)\leq\alpha+\alpha=2\alpha$ .
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$\tilde{v}(r)\leq 2\beta$ . $F(\mathrm{Y})\subset Y$ .
(I)F: , (m) F(Y): .
Schauder-Tychonoff $(u, v)=F(u, v)$ $(u,v)$ \in Y
.
. $1\mathrm{i}\mathrm{n}_{4arrow\infty}u(r)=u_{\infty}\in[\alpha, 2\alpha],$ $1\mathrm{i}_{11}4arrow\infty^{v}(r)=v_{\infty}\in[\beta, 2\beta]$ .
$(u, v)$ .
$P<N,$ $q<N$ . $p<N,q<N$ , $\alpha,$ $\beta$
.
$M_{1}( \int_{0}^{\infty}t_{*}^{\sigma-}f(t, 2\alpha\phi(t_{*}),$$2\beta\psi(\iota_{*})1)dt)^{\frac{1}{p-1}}\leq\alpha$ ,
$M_{2}( \int_{0}^{\infty}t_{*}^{\mathcal{T}}-1g(t, 2\alpha\phi(t_{*}),$
$2\beta\psi(t*))dt)^{\frac{1}{q-1}}\leq\beta$,
$[M(N,p)$ , $p<N$ , $\mathrm{r}M(N,q)$ , $q<N$ ,






$\mathrm{Y}=\{(u, v)\in C(\overline{\mathrm{R}}_{+})\cross C(\overline{\mathrm{R}}_{+});\alpha\leq u(r)\leq 2\alpha\phi(r),$ $\beta\leq v(r)\leq 2\beta\psi(\Gamma),$ $r\geq 0\}$ .
$\mathcal{F}$ . Schauder-Tychonoff
( $F(\mathrm{Y})\subset Y$ (iv) ). l’Hospital
$\lim_{rarrow\infty}\frac{u(r)}{\log r}$ $= \lim_{rarrow\infty}ru’(r)$
$=$
$( \int_{0}^{\infty}s^{N1}-f(S, u(s),v(s))ds)^{\frac{1}{p-1}}$ , for $p=N$,
$\lim_{rarrow\infty}\frac{u(r)}{r^{()/(}p-Np-1)}$ $=$ $\frac{p-1}{p-N}\lim_{rarrow\infty}\frac{u’(r)}{r^{(1-N)}/\mathrm{t}p-1)}$
$=$ $\frac{p-1}{p-N}(\int_{0}^{\infty}s^{N1}-f(S, u(s),v(s))ds)^{\frac{1}{p-1}}$ , for $p>N$ .




1 , (7) . $\alpha>0,$ $\beta>0$ .
$( \int_{0}^{\infty}t_{*}^{p-}f1(t, 2\alpha\log(et*),$ $2\beta\log(et_{*}))dt)^{\frac{1}{p-1}}\leq\alpha$ ,
$( \int_{0}^{\infty}t_{*}^{q}-1g(t, 2\alpha 1\mathrm{o}g(et*),$ $2\beta\log(et_{*}))dt)^{\frac{1}{q-1}}\leq\beta$ .
$(\mathrm{H}2),(\mathrm{H}3)$ Lebesgue , $\alpha,$ $\beta$ .
$Y$
$\mathrm{Y}=\{$ $(u, v)\in C(\overline{\mathrm{R}}_{+})\cross C(\overline{\mathrm{R}}_{+})$ : $\beta\leq v(r)\alpha\leq u(r)\leq 2\alpha_{1}\log(\leq 2\beta \mathrm{o}\mathrm{g}(er*)er_{*}),$ $r\geq 0\}$
, $F:\mathrm{Y}arrow C(\overline{\mathrm{R}}_{+})\mathrm{x}C(\overline{\mathrm{R}}_{+})$ .
$\mathcal{F}^{\cdot}(u, v)=(\tilde{u},\tilde{v})$
r), $\tilde{v}(r)$ 1 .
(I) $F(\mathrm{Y})\subset \mathrm{Y}$ . $(u, v)\in \mathrm{Y}$ . $\tilde{u}(r)\geq\alpha,\tilde{v}(r)\geq\beta$ . (iii)
$[J_{N,p}f(\cdot, u, v)](r)$ $=$ $\int_{0}^{r}(s^{1-N}\int_{0}S)^{\frac{1}{p-1}}t^{N-}f(t,u(t),$$v(t))dtdS1$
$\leq$ $\int_{0}^{r}(s^{1-N}\int_{0}^{S}t^{N-}1f(t,2\alpha\log(et_{*}),$ $2\beta\log(et_{*}))dt)^{\frac{1}{p-1}}dS$
$\leq$ $( \int_{0}^{\infty}t^{p-1}f*(t, 2\alpha\log(et*),$ $2\beta\log(et_{*}))dt)^{\frac{1}{p-1}}\log(er_{*})$
$\leq$ $\alpha\log(er_{*})$
$\tilde{u}(r)$ $=$ $\alpha+[J_{N,p}f(\cdot, u, v)](r)$
$\leq$ $\alpha+\alpha\log(er_{*})$
$\leq$ $2\alpha\log(er_{*})$
$\tilde{v}(r)$ $\leq 2\beta\log(er_{*})$ . $\mathcal{F}(\mathrm{Y})\subset Y$ . $(\mathrm{I})F$ : , $(1\mathrm{I}\mathrm{I})\mathcal{F}(\mathrm{Y})$ :
, . Schauder-Tychonoff ,
$(u, v)\in \mathrm{Y}$ . . $P\leq N,$ $q\leq N$
. ( )
2. $p<\mathrm{A}^{\Gamma},$ $q=N$ . $u$
$0\leq u(r)\leq\log(er*)$ , $r\geq 0$
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$1<p,$ $q<N,$ $\alpha>p-1,$ $\beta>q-1,$ $\lambda>\alpha+1,$ $\mu>\beta+1$ .
Example $f,$ $g$
$f(r,u, v)= \frac{\mathrm{l}}{(1+|_{X}|)^{p}(\log(2+|_{X|)})^{\lambda}}v^{\alpha},$ $g(r, u, v)= \frac{\mathrm{l}}{(1+|x|)q(\log(2+|_{X1)})^{\mu}}u^{\beta}$
. $f,$ $g$ 1, 2 .
$p,$ $q>2$ . $\forall p’\in(p, N],$ $\forall q’\in(q, N],$ $\forall c>0$
$\int_{1}^{\infty}t^{p’-}f1(r, c, C)dt=\infty,$ $\int_{1}^{\infty}t^{q-1}g(r, C’, c)dt=\infty$
. 1 . - $\mathrm{c}=1$
$\int_{1}^{\infty}t^{p1}-f(r,\log t,\log t)dt<\infty,$ $\int_{1}^{\infty}t^{q-1}g(r,\log t,\log t)dt<\infty$
2 . (8) $(u, v)$ .
$P,$ $q>2$ 2 .
$1<p,$ $q\leq 2$ . $\mathrm{c}=1$
$\int_{1}^{\infty}t^{p-1}f(\Gamma, 1,1)dt<\infty,$ $\int_{1}^{\infty}t^{q-1}g(r, 1,1)dt<\infty$
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1 .
$\lim u(x)=\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{t}>0$ , $\lim v(x)=$ const $>0$
$|x|arrow\infty$ $|x|arrow\infty$
(8) $(u, v)$ . 2 ,
. $1<P,$ $q\leq 2$ 1 .
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